INTRODUCTION
Despite the many advanced strategies available today in the state-of-the-art of ring junction construction in organic synthesis, the pursuit of heterocyclic appendages by new routes has been receiving considerable attention (Turchi and Dewar 1975, Kreisberg et al. 2002) . The major interest in heterocycles derives from their presence in various naturally occurring compounds and by their biological activities, (de Oliveira et al. 2002 , Millan et al. 2000 .
Due to the relevant biological properties of so many compounds containing heterocyclic rings, we have, in the last few years, focused our attention on a program of synthesis of heterocyclic compounds that takes into account the use of naturally occurring raw materials from the Brazilian flora. For example, β-lapachone 2 as a simple building block was used to synthesize several biologically active heterocyclic naphthalene derivatives, (de Moura et al. 2001 , Pinto et al. 2000 .
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MATERIALS AND METHODS

GENERAL EXPERIMENTAL PROCEDURES
The mono oxime 4 was synthesized by the reaction of the β-lapachone with NH 2 OH.HCl in etanol and triethylamine for 36h under stirring to room temperature. The formed insoluble solid was fi ltered yielding 95%. The syntesis was performed as described in the German patent: Europäisches Patentamt N • 85810555.4.
The mono oxime 3 was synthesized by the reaction of the nor-β-lapachone with NH 2 OH.HCl in etanol and triethylamine for 36h under stirring to room temperature. The formed insoluble solid was fi ltered yielding 90%.
3 Spectral data. U.V.λ max nm (log ε) EtOH: 358 (3.64), 291(4.86), 271(4.97), 262(4.96), 225(5.13) I.R.(KBr)cm −1 : 3426, 2977, 2931, 1626, 1591, 1529, 1424, 1371, 1279, 1103, 975, 840, 766 The synthesis of the naphthoxazoles 5 and 6 were accomplished by the addition of 10ml of an eter solution of diazomethane to 1.0mmol of the oximes 3 and 4 at 0 • C. The reactions were maintained in this temperature for 12h in both cases. After the vacuum evaporation of the solvent, the products were isolated by column cromatography over silica gel, eluted with mixtures of hexane/ ethyl acetate with increased gradient of polarity. In the mixtures of hexane/ ethyl acetate 98:02 the oxazoles were eluted, and after recrystallization in etanol were obtained in 52% of yield for 5 and 56% for 6.
The synthesis of the oxazoles 7 and 8 was performed by the reaction of the β-lapachone 2 with ethyl ester of glicine as described earlier (Pinto et al. 1997) .
All the physical data for 5, 6, 7 and 8 are already described in the literature (Pinto et al. 1997) .
RESULTS AND DISCUSSION
In our studies the electrophilic chemical behavior of quinoid carbonyl systems was exploited in order to construct imidazole, oxazole and phenazine rings attached to the naphthalene skeleton of the original naphthoquinone. In this paper we report a simple and direct alternative to the construction of oxazole appendages, using the mono oxime of β-lapachone 2 and one of its semisynthetic inferior homolog 1 which were converted to the pyran [4,3-b] naphtho [1,2-d] oxazole compound 6 and the furan [4,3-b] naphtho [1,2-d] oxazole compound 5 respectively, via their reactions with diazomethane.
In both cases, the reaction of 3 or 4 (1.0 mmol) is conducted in ether, with diazomethane free from base in slight excess, at low temperature. After the reactions take place (monitored by TLC) the solutions in each case are vacuum evaporated and the products isolated by column chromatography (eluted with a mixture of hexane/ethyl acetate of increasing polarity). Subsequent crystallization from ethanol furnishes respectively 5 (mp=117 • C, 50-60%) and 6 (mp=120 • C, 50-60%) in pure forms. To the best of our knowledge, the directed conversion of mono oximes of ortho-quinones to oxazole rings using diazomethane represents a new type of reaction, without precedent in the literature.
Recently, the cyclization of an α-oxo-oxime to 2-substitued benzoxazoles was reported, but in two stages, through a stable N-methylnitrone intermediate, followed by treatment with base, (Katristzky et al. 2003) . Mechanistically, we propose that the reaction reported here, leading directly to the N-hydroxy oxazole ring appendage as shown in 9, goes by a 1,4 nucleophylic diazomethane attack on the nitrogen of the heterodiene groups in compounds 3 and 4, respectively. Differing from the Katristzky reaction for the formation of oxazole rings, in our case, the reactions do not proceed in two stages, and do not need the presence of a strong base for the formation of the oxazolic ring. We assume that the driving force for the 1, 4 nucleophilic attack of the diazomethane is the aromatization of the naphthalene structures in going from 3 and 4, respectively, to the intermediate 9, which then continues on to a fully unsaturated oxazolic ring by elimination of water.
ADDITION OF DIAZOMETHANE TO OXIMES: SYNTHESIS OF OXAZOLES
31
The 1 H-NMR spectrum indicated that the corresponding oxazoles 5 and 6 are already present in the crude reaction mixtures.
Oximes 3 (mp=164 • C) and 4 (mp=144 • C) can be synthesized easily from the corresponding ortho-quinones 1 (4.4 mmol) and 2 (4.1mmol) respectively, by reacting them at room temperature with hydroxylamine hydrochloride (13 mmol) in the presence of trimethylamine (2.5 mL) as acid scavenger and ethanol (30 mL) as solvent, with stirring during 2h. In both cases the products are easily and directly crystallized from the reaction mixture in high yield. The proof of the regiorientation junction of the oxazolic ring fused to the naphthalene skeleton in 6 came from its chemical correlation with the ester 7, whose structure was fi nally confi rmed by X-Ray crystallography. Fig. 4 shows the ORTEP projection for 7 and Table I contains the crystal data and details of its structure determination.
Alkaline hydrolysis of 7, followed by acid workup, gave a crude unstable acid, 8, that on tentative crystallization in hot hexane, suffered decarboxylation to produce crystals of pure 6 in high yield. Consideration of the chemical origin of 6 (from 4) defi nes the exact location of the oxime functional group in this compound. This leads to the structural assignments for the corresponding homologous compounds 3 and 5. Ester 7 was prepared as previously published, (Pinto et al. 2000) , from the reaction of 2 with the ethyl ester of glycine. A compound that should correspond to 6 was already cited in the literature from the reaction of 2 with free glycine in pyridine, but in poor yield and without a correct assignment of its structure, (Pinto et al. 2000) . Nevertheless, all of the physical data for this compound are fully in accord with the structure presented here for 6.
CONCLUSION
Due to the trypanocidal action of some drugs, which contain the basic heterocyclic skeleton present in 6, we propose that the easy access to 5 and 6 from simple naphthoquinone mono oximes can open a line to prepare 2-alkyl substituted derivatives with potential biological activity. The metalation of oxazoles, which are unsubstituted in the 2-position to produce carbanion intermediates at low temperatures (butyllithium/THF), support the proposal that these reactions offer a probable chemical route to such derivatives by simple alkylations, (Hodges et al. 1991) . These studies, as well as the extension of the use of the methodology with oxazoles described here to other naphthoquinone mono oximes, are now in progress. All compounds gave spectroscopic and spectrometric data in accord with the described structures. 
